Physiological recordings were taken while 16 psychopaths (P), 16 nonpsychopaths (NP), and 16 "mixed" (M) 5s received an injection of saline, followed 15 min. later by an injection of adrenalin. Tonic skin conductance of Group NP was generally greater than that of Groups M and P, a difference that increased throughout the course of the experiment. There were no significant group differences in tonic heart rate, respiration rate, blink rate, or electromyogram (EMG) activity. Both saline and adrenalin injections produced sharp increases in skin conductance, blink rate, digital vasoconstriction, and EMG activity, but these changes were more persistent with adrenalin. Adrenalin also produced large and prolonged increases hi heart rate, while saline had virtually no effect on heart rate. With one exception, there were no significant differences between groups in responsivity. The exception involved electrodermal activity-the increases in skin conductance following saline and adrenalin were smaller in Group P than they were in Group NP. Physiological responses given by each group were unrelated to scores on the Activity Preference Questionnaire. The results therefore do not support earlier claims that psychopaths show extreme cardiac lability in response to adrenalin. On the other hand, they are consistent with the view that psychopaths are electrodermally hypoactive.
During recent years, there has been an increasing amount of interest shown in the physiological correlates of psychopathy. Much of this research has been concerned with the autonomic responses of psychopaths to simple stimuli and mild stressors, often in the context of a classical conditioning experiment (see reviews by Hare, 1968 Hare & Quinn, 1971) . Several studies, however, have used an injection of adrenalin as the basis for making inferences about the functioning of the autonomic nervous system in psychopaths.
In one study (Schachter & Latane, 1964) , 5s were given an intramuscular injection of .5 cc of a 1:1,000 solution of adrenalin chloride prior to engaging in an avoidance learning task. Pulse rate was taken by a physician prior to the injection and after S had completed the task (about 30 min.). Although the mean 1 This research was supported by Public Health Grant 609-7-163 from the National Health Grants Program (Canada), Grant MA-4511 from the Canadian Medical Mental Health Association. Derek Neale, staff psychiatrist, helped select 5s, conducted the medical interviews, and along with Roger Brock, provided helpful comments and advice. The collection and analysis of data were carried out by Thomas Taylor and Janice Frazelle. The cooperation of the staff and inmates of Matsqui Institution is gratefully acknowledged.
2 Requests for reprints should be addressed to Robert D. Hare, Department of Psychology, University of British Columbia, Vancouver 8, Canada. pulse rate of psychopathic 5s increased more than did that of nonpsychopathic ones, the difference was not significant. Subsequently, continuous heart rate recordings were made from four psychopaths and four nonpsychopaths who were engaged in the avoidance learning task. The psychopaths showed a significantly larger increase in heart rate under adrenalin than did the nonpsychopaths. On the basis of these findings, along with the citation of other studies of doubtful relevance (e.g., an unpublished study by Schachter & Ono) , Schacter and Latane concluded that the cardiovascular system of psychopaths is unusually responsive to adrenalin. However, it appears that not even Schachter (1971, p. 14) is entirely convinced of the soundness of this conclusion, nor of the data upon which it was based.
In a recent paper, 3 Goldman, Linder, Dinitz, and Allen (1971) reported that the heart rate response of psychopaths to a .5-mg. intramuscular injection of adrenalin, given just prior to an avoidance learning task, was not significantly larger than that of nonpsychopaths, thus failing to replicate Schachter and Latane's (1964) findings. However, Goldman 3 Essentially the same data were published in an earlier paper (Lindner, Goldman, Dinitz, & Allen, 1970) , both papers being based upon a PhD dissertation by the last author (Allen, 1969) . 138 et al. stated that upon examining their data further they discovered that adrenalin produced a significantly greater increase in heart rate in those psychopathic 5s (n = 11) with low scores on Lykken's (1955) Activity Preference Questionnaire (APQ) than in those with high scores (n = 8). On the basis of biographical data obtained from 5s' institution files, the authors concluded that the low APQ-high cardiac lability 5s were "simple" psychopaths, while the high APQ-low cardiac lability 5s were "hostile" psychopaths. However, it is apparent that the labels simple and hostile and the categories they ostensibly represent are gratuitous. The differences in cardiac responsivity, reported by Goldman et al. as being significant at the .05 level, were in fact nonsignificant, as perusal of Allen's (1969) dissertation, from which the data were taken, clearly indicates. Further, only a few of the large number of reported group differences in social characteristics and criminal histories were significant, and in some cases the differences could be related to the age difference between groups. It is important to note here that virtually no physiological data, beyond a very crude summary, were actually presented by Goldman et al., nor indeed by Allen (1969) .
There are several other limitations of the studies discussed so far. For example, the effects of adrenalin upon heart rate were probably confounded with the cardiovascular effects of engaging in the avoidance learning task (Hare, 1972; Lacey, 1967) . Data on only a single physiological variable, heart rate, were presented. And, in the case of the Goldman et al. (1971) paper, the data were presented in a somewhat cryptic fashion.
In the present study, a variety of autonomic and somatic responses to adrenalin was continuously monitored. The 5s were not required to engage in any specific cognitive or motor activity that could influence their physiological responses.
METHOD Subjects
The 5s were male imates of the Matsqui Institution, a medium-security institution near Abbotsford, British Columbia. The selection procedure was similar to that used in earlier studies (Hare, 1968; Hare & Quinn, 1971) . The concepts of psychopathy outlined by Cleckly (1964) were discussed with members of the institution's professional staff, each of whom was asked to submit the names of inmates known to him and whom he could roughly categorize as psychopathic or nonpsychopathic. The author and two of his research associates then read each potential 5's file and independently made a global assessment of the extent to which they were confident that a given S was or was not a psychopath. A 7-point scale was used for this assessment, with a rating of 1 indicating that the rater was very confident that 5 was a psychopath and a rating of 7 indicating that he was certain S was not. A separate assessment based upon interviews and case histories was made by the staff psychiatrist. The 5s given a rating of 1 or 2 by all raters were designated psychopaths (P), while those given a rating of 6 or 7 were considered to be nonpsychopaths (NP). A third group of 5s received ratings of 3, 4, or 5 and included inmates who met some of the criteria of psychopathy but about whom there was considerable doubt, usually because of insufficient data. The 5s hi this group probably represented a heterogeneous mixture of misclassified psychopaths and nonpsychopaths, as well as those who could be termed neurotic "psychopaths" or acting-out neurotics (Arieti, 1967; , The term mixed group (M) seems appropriate here.
There was a total of 48 5s, 16 in each group. Ten other inmates refused to participate in the experiment. Seven of the 10 would have been placed in Group P had they chosen to take part.
Mean age, Revised Beta IQ, and years of education were, respectively, 31.3, 104.1, and 8.8 for Group P; 3S.1, 106.1, and 8.3 for Group M; and 30.4, 105.9, and 7.6 for Group NP. None of the differences between groups was significant. Age, IQ, and education were similar to those obtained for comparable groups in earlier studies (Hare, 1968; Hare & Quinn, 1971; Hare & Thorvaldson, 1970) .
Five of the 5s in Group P, nine in Group M, and nine in Group NP were legally classified as heroin addicts Although the proportion of addicts to nonaddicts was smaller in Group P than in the other groups, the difference was not significant.
Mean scores on the revised version of Lykken's APQ (Lykken & Katzenmeyer, 1968) were 42.1 for Group P, 43.3 for Group M, and 44.9 for Group NP, F < 1.0. Although these scores seem somewhat high according to the norms provided by Lykken and Katzenmeyer, the failure of the APQ to differentiate between nonpsychopathic inmates and carefully diagnosed psychopathic inmates is noteworthy.
Since there was some possibility that the physiological responses of 5s would be related to the absorption rate of adrenalin, a number of physical characteristics of the 5s were determined during the medical interview. There were no appreciable differences between groups in mean height, weight, arm and shoulder musculature, body type, or skin-fold thickness.
Apparatus
A Grass Model 7 polygraph was used to obtain simultaneous recordings of skin resistance, heart rate, respiration rate, vasomotor activity, blink rate, and muscle tension (EMG). Skin resistance recordings were taken from Beckman biopotential electrodes attached to the first and third fingers of the left hand. Heart rate was recorded from biopotential electrodes placed on the sternum and left side of the rib cage, with the output from the polygraph being expressed in beats per minute. Changes in digital vasomotor activity were measured by placing a photocell transducer on the second finger of the right hand and passing the signal through a preamplifier with a time constant of . 1 sec. EMG activity was assessed by passing the input from Beckman miniature electrodes placed on the mental and submental areas of the chin through a preamplifier with a time constant of .02 sec. The output was not integrated. Eye blinks and gross eye movements were recorded from the right eye with Beckman miniature electrodes placed at the outer angle of the eye and just below the eye; time constant was .1 sec. A chest bellows and pressure transducer were used to obtain recordings of respiratory activity.
Procedure
Before taking part in the experiment, each S was given a medical examination to determine whether an injection or adrenalin would be likely to have any adverse effects upon him. He was then taken into the experimental room where the general procedures to be used were explained to him, including the fact that injections of adrenalin and saline were to be administered while physiological responses were recorded.
The experiment was conducted with 5 lying on a hospital bed separated from E and his equipment by a screen. About IS min. after the electrodes had been attached, S was given an intramuscular injection of .5 cc of physiological saline in the shoulder. Fifteen minutes later he was given an injection of .S cc of Parke, Davis Adrenalin Solution. The experiment terminated about 20 min. after this second injection.
The saline and adrenalin solutions were administered in a single session because institutional routine made it difficult to have 5s back for a second session. In addition, some 5s would have been released before a second session could have been arranged. The saline was always administered first, although 5s were not told what order the injections would follow. Since the effects of adrenalin are relatively persistent, it was felt that better separation between the effects of saline and adrenalin could be obtained by giving the saline first, rather than administering them in counterbalanced order.
RESULTS

Resting Tonic Levels
Measurements of "resting" levels of tonic activity were made at three points in the experiment prior to the injection of adrenalin. These were (a) the 1-min. period beginning about 2 min. after the electrodes had been attached; (b) the 1-min. period just prior to injection of saline; and (c) the 1-min. period just before injection of adrenalin. The interval between the first and second periods was approximately 12 min., while that between the second and third periods was about 14 min. A fourth measurement was taken 20 min. after injection of adrenalin, that is, just at the end of the experiment.
Tonic skin conductance. Mean tonic skin conductance (SC) of each group is plotted in Figure 1 . Although the SC of Group MP was generally greater than that of the other groups, the overall differences were not significant, F = 1.91, df = 2/45, p > .10. However, there was a significant Groups X Periods interaction, F = 2.64, df = 6/135, p < .05, with Group NP showing an increase and Group P a decrease over the first three periods. Post hoc analyses confirmed that the differences between Group NP and each of the other groups were significant (p < .01 in each case) during the third and the fourth periods.
Tonic heart rate. Mean tonic heart rate of Group P during each period was 69.5, 67.8, 66.0, and 77 bpm. Corresponding values were 69.4, 68.0, 65.5, and 73.4 for Group M, and 68.4, 67.3, 65.2, and 76 for Group NP. There were no overall differences between groups, F < 1.0; however, the general decrease of about 4 bpm from the first to the third period and the increase of about 10 bpm from the third to the fourth period were highly significant (p < .001 in both cases).
Other variables. No significant group, period, or interaction effects were found for respiration rate, blink rate, or EMG activity.
Responses to Saline
Each record was scored for the mean heart rate, skin conductance, digital pulse amplitude (PA), respiration rate, blink rate, and EMG activity occurring during the 1-min. period preceding saline injection and during the first, third, fifth, tenth, and fifteenth minutes after saline injection.
Heart rate. The increase in heart rate produced by saline injection was extremely small (<1 bpm) and nonsignificant. None of the differences between groups was significant (F < 1.0).
Skin conductance. Mean skin conductance during the period following saline injection is plotted in Figure 2 . The differences between groups in the increase in conductance from the prestimulus level to the first minute after injection were significant, F = 7.51, df = 2/45, p < .01, with post hoc analyses indicating that Group NP showed a larger increase (p < .01) than did either Group P or Group M. However, since the differences in response amplitude may have been related to the differences in prestimulus skin conductance, the data were subjected to analysis of covariance, with prestimulus conductance as the covariate. The results were essentially unchanged, with the difference between groups still significant, F = 7.35, df = 2/44, p < .01.
The general decrease in conductance from the first to the fifteenth minute was significant, F = 28.28, df = 4/180, p < .001. However, the Groups X Minutes interaction, F = 3,06, df = 8/180, ^ < .001, along with post hoc analyses, indicates that the decrease was greater for Groups P and NP than for Group M, and that during the fifteenth minute, the SC of Group NP was significantly greater than that of Group P.
Digital pulse amplitude. Changes in digital PA were expressed as deviations (in millivolts) from the mean PA observed during the 1-min. period prior to injection. The vasomotor response given by each group was a marked decrease in PA (vasoconstriction) during the first minute after injection, F = 31.17, df = 1/45, p < .001. Recovery was rapid, being about 70% complete by the third minute. There were no differences between groups in the size of the vasoconstrictive response or in the rate of recovery, F < 1.0 in each case.
Respiration rale. Saline produced only about a 3% increase over the preinjection rate of 15.6 respiratory cycles/sec (p < .10), an increase that lasted for only a few minutes and was unrelated to the diagnosis of 5s, F < 1.0.
Elink rate. The ocular response to the injection was a sharp increase in blink rate, from a mean of 13.1 in the preinjection period to a mean of 27.3 during the first minute after injection, F = 33.53, df = 1/45, p < .001. The return to the preinjection rate was rapid, being almost completed by the fifth minute. Group differences were small and nonsignificant.
EMG. An attempt was made to quantify muscle tension of the chin by computing, for each 1-min. period, the area of the "envelope" produced by the excursions of the EMG recording pen, and expressing the results in millivolt-seconds. EMG activity increased by about 25% during the first minute after injection, F = 19.82, df = 1/45, p < .001. This activity had almost completely subsided by the fifth minute. None of the differences between groups was significant.
Responses to Adrenalin
Each record was scored for the mean heart rate, skin conductance, digital PA, respiration rate, blink rate, and EMG activity occurring during the 1-min period preceding adrenalin injection and during each of the 20 1-min. periods following injection.
Heart rate. Adrenalin produced large, prolonged increases in the heart rate of all three groups. As Figure 3 indicates, the increase began shortly after the injection (especially in Group NP) and persisted for at least 20 min. The general increase over the 20-min. period was highly significant, F = 16.69, df = 19/855, p < .001. Although Figure 3 suggests that there may have been group differences in the rate and extent of the increase shown, the Groups X Minutes interaction was not statistically significant, F = 1.23, df = 38/855, p < .20. Subsequent analyses indicated that there were no significant differences between groups in the magnitude of heart rate increase from the first to the second minute, F = 1.37, df = 2/45, p > .20. Similarly, there were no significant differences between groups in mean heart rate during the second minute, F = 1.54, df -2/45, p > .20, or during any subsequent period.
An additional analysis compared the mean heart rate of each group during the first, third, fifth, tenth, and fifteenth minutes after adrenalin with that observed during comparable intervals after injection of saline. The Injections (adrenalin versus saline) X Minutes interaction, F = 24.83, df = 4/180, p < .001, confirmed that adrenalin produced the larger cardiac acceleration.
Skin conductance. Mean changes in skin conductance following adrenalin injection are presented in Figure 4 . There was a significant difference between groups in the increase from the preinjection level of skin conductance to the level during the first minute after injection, F = 3.52, df = 2/45, p < .05, with Group NP obviously giving the largest response. There were group differences in mean conductance throughout the 20-min. period, F = 4.33, df = 2/45, p < .02; it is apparent from Figure  4 , confirmed by post hoc analyses, that the difference was between Group NP and each of the other groups. All three groups recovered from the effects of adrenalin at about the same rate, the Groups X Minutes interaction being small and nonsignificant.
Additional analyses indicate that the magnitude of the increase in conductance produced by saline and adrenalin was similar, F = 1.0. However, the Injections X Minutes interaction, F = 3.34, df = 4/180, p < .02, indicates that recovery from the effects of adrenalin was slower than it was from saline.
Digital pulse amplitude. Adrenalin produced a marked decrease in PA during the first few minutes after injection, F = 49.62, df = 2/45, p < .001. Although there was a gradual return toward the preinjection PA, F = 2.42, df = 19/855, p < .001, the effects of adrenalin were so persistent that recovery was only about 30% complete by the twentieth minute. There were no group differences in the size of the initial vasoconstrictive response or in the rate at which recovery occurred, F < 1.0 in each case.
The maximum response to adrenalin (a 50% decrease in PA) was greater than that to saline (a 35% decrease in PA), F = 12.29, df = 1/45, p < .001.
Respiration rale. Mean respiration rate increased gradually throughout the 20 min.
following adrenalin, F = 1.67, df = 19/855, p < .05. By the twentieth minute, the number of respiratory cycles/sec was about 10% greater than the preinjection rate (15.5). The increase was unrelated to the diagnosis of 5s, F < 1.0.
Blink rate. The changes in blink rate were similar to those following saline-a sharp increase of about 12 blinks/min during the first minute, F = 9.48, df = 1/45, p < .001, followed by a return to the preinjection rate. Again, group differences were negligible, F < 1.0.
EMG. EMG activity increased by about 35% during the first minute after injection, F = 16.24, df = 1/45, p < .001. Although it subsided somewhat thereafter, the decrease during the remainder of the 20-min. period was not significant, F = 1.28, df = 19/855, p < .20. During the twentieth minute after injection, mean EMG activity was still about 20% above the preinjection mean. There were no differences between groups in the magnitude of the initial increase in activity or in the rate at which the return to the preinjection level occurred (F < 1.0 in each case).
A ddicts versus Nonaddicts
Since there were fewer heroin addicts in Group P than in the other groups (though the differences were nonsignificant), it was felt advisable to repeat the above analyses, this time with each of the three diagnostic groups subdivided into addicts and nonaddicts. The results clearly showed that the differences between groups already reported were not significantly related to the number of addicts in each group.
Responses of High and Low APQ Subgroups
Although the claim by Goldman et al. (1971) that psychopathic 5s with low APQ scores gave unusually large cardiac responses to adrenalin was not really consistent with the data they presented, it was decided to reanalyze the present data by subdividing each diagnostic group (at the median) into high and low APQ subgroups of eight 5s each. 4 The re-suits of the analyses were generally negative. That is, there were no significant differences between high and low APQ psychopaths in tonic physiological activity or in physiological responses to saline and adrenalin. The cardiac responses of these two groups to adrenalin, for example, were virtually identical and were very similar to those of the other subgroups. More generally, all but one of the groups' interactions were nonsignificant. The lone exception involved the increase in skin conductance following injection of adrenalin-the high APQ 5s from Group NP gave significantly larger responses than did 5s from the other subgroups (p < ,01).
DISCUSSION
Tonic Levels
The relatively low tonic SC of the psychopaths is consistent with earlier findings with 5s from a different (though related) institution (Hare, 1965 (Hare, , 1968 Hare & Quinn, 1971) . Especially noteworthy is the fact that the difference between psychopaths and nonpsychopaths increased from the beginning of the experiment to the point just prior to administration of adrenalin, and that adrenalin augmented this difference. Similar increases in the difference between psychopaths and nonpsychopaths during the progress of an experiment have been observed in several previous studies (Hare, 1968; Hare & Quinn, 1971) , suggesting that the experimental procedures used were less arousing (at least electrodermally) to the psychopaths than to the other 5s.
The finding that there were no differences between psychopathic and nonpsychopathic 5s in tonic heart rate is similar to that obtained in previous studies (Blankstein, 1969; Fenz, 1971; Hare, 1968; Hare & Quinn, 1971) .
Two other variables also failed to differentiate between groups, viz., tonic blink rate and tonic EMG activity.
Responses to Saline and Adrenalin
The response to saline injection was a sharp decrease in digital PA (vasoconstriction), often difficult to interpret. For example, there was a curvilinear relationship between APQ scores and cardiac responses to adrenalin, with high APQ 5s giving the largest and medium APQ 5s the smallest responses. marked increases in skin conductance, blink rate, and EMG activity, and little change in respiration rate or heart rate. Only the increase in skin conductance differentiated between groups, with the psychopaths giving smaller responses than those given by the nonpsychopaths. Assuming that the needle used for the injection was a noxious stimulus, the small electrodermal response given by the psychopaths is consistent with the results of previous studies in which noxious stimuli were used (e.g., Blankstein, 1969; Hare & Quinn, 1971; Lykken, 1957) . It might be argued, of course, that the large electrodermal responses of 5s in Group NP were related to the fact that there was a relatively high proportion of heroin addicts in this group. However, whatever significance a hypodermic may have to an addict, it is unlikely that it had much bearing on the present results. As reported earlier, statistical analyses indicated that physiological responses were not related to the proportion of addicts in each diagnostic group.
As expected, responses to adrenalin were generally larger than those to saline, the exceptions being skin conductance and blink rate, and except for blink rate, the responses to adrenalin were considerably more prolonged. However, neither the amplitude nor the persistence of any of the responses to adrenalin differentiated between psychopaths and nonpsychopaths. In particular, the cardiac responses of the psychopaths were much the same as those given by the nonpsychopaths, a finding that is inconsistent with the results obtained by Schachter and Latane (1964) , but in line with results reported by Goldman et al. (1971) . It is possible, of course that the different results obtained were related to procedural differences. For example, 5s in the Schachter and Latane study were engaged in a rather complex avoidance learning task, involving electric shock, whereas 5s in the present study were presented with nothing more noxious than hypodermic injections and were not required to do anything in particular other than to lie still throughout the session. Further, the preinjection heart rate of 5s in the Schachter and Latane experiment averaged around 90 bpm, compared with an average of about 68 bpm in the present study. It is obvious, therefore, that 5s in the two studies were in somewhat different psychophysiological states (e.g., see Elliott, 1970) . Whether this means that cardiac responsivity to adrenalin is related to some rather complex interactions between task requirements, stress involved, organismic states, and personality characteristics, is unknown. However, it should be noted that 5s described by Goldman et al. were also engaged in an avoidance learning task involving electric shock and, according to Lindner, Goldman, Dinitz, and Allen (1970) , had preinjection heart rates of around 90 bpm. In spite of these similarities to the Schachter and Latan6 study, the cardiac responses of their psychopaths were not significantly different from those of their nonpsychopaths. The most tenable conclusion at this point, therefore, seems to be that the cardiovascular system of psychopaths is not any more or less sensitive to adrenalin than is that of nonpsychopaths.
A similar conclusion apparently applies to electrodermal responsivity and to at least some aspects (blink rate, respiration, muscle tension of the chin) of somatic activity. It is true that the psychopaths gave smaller electrodermal responses to the injection of adrenalin than did the nonpsychopaths. However, it is doubtful whether this means that the electrodermal system of psychopaths is hyposensitive to adrenalin. The increase in skin conductance during the first minute after injection was probably in response to the activities associated with the injection itself rather than to the biochemical effects of adrenalin: the latter probably took somewhat longer to occur, and no doubt contributed to the relatively small decrement in skin conductance during the 20 min. following injection. Consistent with this suggestion is the fact that the initial response to saline injection was generally just as large as the initial response to injection of adrenalin. Presumably, both injections produced relatively small responses in the psychopaths because these 5s were electrodermally hyporesponsive to aversive stimuli in general.
The results of the present experiment clearly indicate that the physiological responses of psychopaths to adrenalin were unrelated to the APQ scores they obtained. They serve to reinforce the comments made earlier about Goldman et al.'s (1971) discussion of "simple" and "hostile" psychopaths.
Comment is needed at this point on some of the interpretations that Schachter and Latane (1964) and Goldman et al. (1971) have placed upon their data. As noted earlier, Schachter and Latane concluded that the cardiovascular system of psychopaths was unusually sensitive to adrenalin. They also concluded that psychopaths "are more autonomically responsive to a variety of more or less stressful stimuli than are normals [p. 264] ," a conclusion that suffers from the obvious dangers involved in generalizing from a single physiological variable and from an experimental situation involving a biochemical stimulus (Hare, 1968; Lykken, 1967; Plutchik & Ax, 1967) . Moreover, the suggestion that psychopaths are autonomically hyperactive is inconsistent with a considerable body of empirical evidence (reviewed by Hare, 1968 Hare & Quinn, 1971) . Although it is true that most of this evidence was not available at the time the Schachter and Latane paper was written, both Schachter (1971) and others (e.g., Valins, 1970) continue to show a puzzling disregard for evidence that is contrary to their conviction that psychopaths are individuals who are physiologically hyperactive but incapable of applying the appropriate emotional labels to their states of arousal. Part of the problem here no doubt arises from their tendency to equate low scores on the APQ with psychopathy. While such a procedure simplifies selection of 5s, there is no assurance that 5s selected are in fact psychopaths. The APQ is assumed to be a measure of anxiety reactivity (Lykken & Katzenmeyer, 1968) , and although psychopaths should theoretically receive low scores on it, several studies, including the present one and a recent one by Fenz (1971) , have found that they do not (see also Footnote 4). Although the reasons for this failure of the APQ to discriminate between psychopathic and nonpsychopathic inmates are not known, it is possible that the responses of psychopaths to psychological tests and inventories are relatively inaccurate indicants of their "true" psychophysiological state and are best viewed with a certain amount of suspicion. In any case, even if the APQ did reliably differentiate between psychopaths and nonpsychopaths, it is doubtful whether it could be effectively used by itself to select psychopathic 5s. Psychopaths are not the only persons with reduced anxiety potential, nor are those with low APQ scores necessarily psychopaths.
From a theoretical point of view, it would be rather nice if the psychopath was a cardiovascular hyperresponder. Cardiac acceleration is one component of a "defensive response" (e.g., Graham & Clifton, 1966) and may be associated with "sensory rejection" and cortical inhibition (Lacey, 1967) . If the psychopath did respond to potentially stressful situations with relatively strong cardiac acceleration, the resultant attenuation of sensory input and reduction in cortical arousal would perhaps serve to reduce the emotional impact of the situation (Hare, 1968; Lykken, 1967) . The difficulty here is that there is little evidence that psychopaths give unusually large accelerative responses to stressors and aversive stimuli. As a matter of fact, there is some modest evidence that the shift in cardiac response from deceleration (orienting response) to acceleration (defensive response) may require more intense stimulation in psychopaths (Hare & Quinn, 1971) . It is still possible, of course, that the appropriate experimental situations have not as yet been used, and that under the right conditions psychopaths will prove to be more proficient than normal persons" at "tuning out" disturbing stimulation, and that this process will be associated with unusually large cardiac acceleration and small electrodermal responses. Even if the latter should not prove to be the case, there is other evidence (reviewed in Hare, 1968; to support the hypothesis that psychopathy may be related to the operation of inhibitory mechanisms that selectively modulate sensory input. In effect, psychopaths may be able to "tune out" or at least greatly attenuate stimulation that is disturbing. The result would be that threats of punishment and cues warning of unpleasant consequences for misbehavior would not have the same emotional inpact that they would have for other individuals [Hare, 1970, p. 69]. Or, in Lykken's (1967) terms, psychopaths may be relatively proficient in the process of negative preception. Goldman et al. (1971; see also Linder et al., 1970) have recently proposed that psychopaths suffer from a form of sympathetic denervation hypersensitivity, a condition in which a de-nervated autonomic effector becomes highly sensitive to chemical agents, including adrenalin (Cannon & Rosenblueth, 1949) . This proposal rests upon the assumption that the autonomic nervous system of the psychopath is unusually sensitive to adrenalin. As the present results and discussion indicate, however, this assumption is untenable, and the arguments behind it unconvincing.
As a final point, it is worth noting that Groups P and M in the present experiment were physiologically similar. This physiological similarity between a carefully defined group of psychopaths and a "mixed" group of inmates has been found in several earlier studies (Hare, 1968; Hare & Quinn, 1971) . What this suggests is that the proportion of misclassified psychopaths in the mixed groups was rather high. This should not be too surprising, however, since the selection criteria for psychopathy were relatively strict. And one of the reasons for having placed 5s in Group M was that although they were suspected of being psychopaths there was not sufficient information available to be certain.
